The promise of gene therapy.
The promise of gene therapy performed in the preimplantation and prenatal periods of pregnancy is rapidly becoming a reality. New technologies capable of making designed changes in single nucleotides make germline gene therapy possible. The article reviews the ethical and technical challenges of germline gene therapy. Clustered regularly interspaced short palindromic repeats and related technologies are capable of deleting and inserting specific DNA sequences in mutated genes so as to correct the targeted DNA. The ability to target specific gene mutations will offer unique opportunities to at risk families, particularly those whose genotypes prevent any chance of a normal pregnancy outcome. Other applications of gene-modifying technologies on gametes, zygotes, and embryos are likely in the near future. There will be renewed debates on the potentially controversial applications of these technologies because of their capability to genetically alter the human germline and thereby future generations.